Abstract. With the development of cities, urban land becomes tight increasingly. Green space is gradually reduced. Urban ecological environment deteriorating.These problems can be solved by vertical greening of buildings. At present, there is more attention to building energy-saving efficiency and energy-saving wall plays a very important role in building energy consumption. Therefore, building energy-saving effect of vertical greening used in building walls is of great importance.In this paper, an example of Changchun proposed to vertical greening species in the region according to climatic and geographical conditions, the architectural features of the region, and analyze the impact on wall energy-saving. Finally, verify that building metope greening can reduce the energy consumption of the exterior wall.
Introduction
Contemporary Landscape increasingly concerned about vertical gardening system as a means to restore the integrity of the urban environment, biodiversity and sustainability [1] .Vertical greening can not only at the level of Eco-efficiency alleviate the Urban Heat Island Effect, exert Carbon Sink, reduce soil erosion effectively, but also can enrich the urban green space and beautify the urban landscape in the social dimension. In summary, it is recommended to applying vertical greening in urban construction, and more is on the wall of city building and create "Eco-wall." [2] .
In recent years, lots of landscaping work units in our country carried out a number of researches and explorations on the application by the vertical greening in buildings, but most of the contents suitable for vertical greening plant species and varieties in their local regions. The researches which focus on the vertical greening influence of exterior wall and the surrounding environment are few. The energy-saving impact of vertical greening on the buildings is rarely mentioned. Therefore, this article will profoundly analyze the energy-saving impact of vertical greening on exterior wall [3] .
A Brief Introduction to Vertical Greening in Changchun Climate Conditions and Topographic Features in Changchun
The research location was in Changchun, Jilin province, a city where continental climate is typical. Changchun is located in the center of Northeast Plain in the northeast of China. The elevation of this city is between 250 meters and 350 meters, with flat and broad terrain and four distinctive seasons. The annual average temperature is 4.8 Celsius degrees. The highest temperature is 39.5 Celsius degrees while the lowest is minus 39.8 Celsius degrees in a year. The duration of sunshine is 2688 hours and the annual temperature range is beyond 30 Celsius degrees. Most of the precipitation is in summers with an annual precipitation between 522 and 615 millimeters. Crops growing is inhibited by cold climate and the city has a lack of vigor because of limited planting.
The main topographic features in Changchun are plains. Most of the places within cities are flat. The facilities such as mountains, walls and revetments are seldom seen. Vertical greening can hardly be used in these areas. In the cities, buildings are generally seeing on the vertical direction, so the general carrier of vertical greening is high-rise buildings.
As of the end of 2015, the green coverage ratio of built-up areas reached to 41.5 percent, green land ratio reached to 36.5 percent. 80 public parks were built, Per capita green area of the park for 11.6m2. All the three specifications were above state average level. However, the green lands in Changchun are in the city or in the parks on the verge of the city. The green lands presented as a form of "plane". At the same time, a minority of green lands were beside rivers and roads, making a form of "line". But the "point" green lands were few. Hence, the whole impression of the city is indifferent. It is far from achieving the "garden city". It is highly expected that the vertical greening research can consolidate greening system in Changchun and realize the "point, line and plane" green coverage. At the same time, the vertical greening can bring down the temperature and humidity around buildings, lessen energy consuming and accelerate the healthy development of the city.
Architectural Features in Changchun
As we all know, a lot of Architecture in Changchun region using 490mm thick solid clay. The calculation of the thermal resistance of the building is only 0.8m2K/W, not up to the standard value of national building energy 1.37m2K/W [4] .Therefore, in the summer, the indoor temperature of the area severely affected by the temperature of the outdoor. Although the new materials insulation wall structure is developed rapidly in Changchun, but there are still problems with high energy consumption of the wall, and most of building is built-up area don't meet energy efficiency standards Therefore, how to make the indoor environment people to live, how to use technical means to improve the indoor thermal environment has become a matter of constant concern.
Vertical Greening Species in Changchun
Changchun is a city which has special geographical and climatic conditions. So the exterior walls not only have to meet the thermal requirements in Northeast but also face the potential energy-consumption problems. Aim at these characteristics and problems; the selection of vertical greening plants in Changchun also has its uniqueness. Because of hot summers and abundant rainwater, we select plants need full play to its cooling properties. Selecting the plants which have larger plant leaves, or climbing plants which have more leaves. Thermal insulation and energy-saving wall greening effect associated with plant foliar cover, cover more denser, insulating better, energy efficiency increases. The winter climate is cold. Plants should not block the sunlight into the rooms, maximum use should be made of the sun light, if the exterior wall surfaced with plants, due to the blocking effect of the blade will affect the solar heat gain of building envelopes. To sum up, select the plant should be fully considered its drought, heat, cold and regeneration ability, can't lead the death of the plant by the alternation of seasons.
After analysis, suitable for use in cold regions vertical green mountain climbers are Polygonum aubertii Polygonaceae, Parthenocissus tricuspidata, Ampelopsis aconitifolia, Akebia trifoliata, Celastrus orbiculatus, Flos campsis, Flos lonicerae etc.
The Impact of Vertical Greening on Exterior Wall Energy-Saving Current Situation of Air Conditioning Energy Consumption in Buildings in Changchun
Hot summer is the most rapid growth period of air conditioning energy consumption in buildings. The original ventilation, shading, etc. cannot fit people's demand for cooling purposes in daily life. More and more families use air conditioning to achieve cooling in the summer. Thus, it leads to a condition as the peak period of electricity consumption can't decrease continually, the energy consumption of buildings increases continually. The energy-efficient buildings in China account for only 1/200 of the built-up houses. Hence, there is huge latent energy crisis. Because of the large proportion of high energy consumers. Until 2020, the load of air conditioning in summer peak will be equivalent to 10 full-load generating capacity of the Three Gorges Power Station, which will be a very alarming number. According to the analysis, China is currently in the peak construction period, the annual area of completed house architectural up to 1600 to 2000 million m2, more than the sum of completed construction area in all the developed countries, and above all the buildings are high-energy buildings. On this basis, in 2020, the national high-energy construction area will reach 70 billion m2. If we do not start focusing on building energy-saving design, it will intensify the energy crisis directly.
With the intensification of urban heat island effect, Changchun area buildings months from the air conditioning energy consumption is constantly rising during the hot summer. Before the air conditioning enter people's lives, most of the residents achieve the purpose of cooling by natural ventilation. However, with the emergence of air conditioning, the urban heat island effect growing, .More and more households began to use air conditioning to achieve the purpose of cooling. According to the survey the building energy consumption statistics, the air conditioning energy consumption is the main part of the building energy consumption in summer, 50% to 60% of total energy consumption.
According to the study, it is clear that the vertical greening of the buildings have the ecological function which can decrease temperature ranging from 0.4~7°C. However, no matter how much the degree of temperature reduced, the indoor thermal environment is improved, the room temperature has been effectively reduced. Consequently, the air conditioning energy consumption can be effectively reduced within a certain range. The air conditioning has cooling function and heating function, but compared with heating, cooling the need to spend energy much higher than the energy consumed during the heating. In such a case, reducing the energy consumption of air conditioning effectively in the summer has far-reaching significance to the state-controlled energy consumption and saving energy.
Air Conditioning Load
Indoor air-conditioned building cooling load Q is a sum of two parts which are fresh air cooling load Qf and indoor cooling load Qi [5] . At room temperature and humidity parameters and the indoor heat and moisture sources remain unchanged, it can be set Qi =content, however 
In Changchun, outdoor air conditioning design parameters in summer is [6] :, td =30.5˚C, ts=27.3˚C, hw=75.6˚C
In good greening condition, the average temperature can reduce 3 to 5 degrees Celsius, take the middle value of 4 degrees Celsius, which is: t'w=32.5˚C. Parthenocissus Tricuspidate usually is used in greening exterior wall. The moisture that it required absorbs by the roots from the soil or by blade from the surrounding environment. Thus, in the surrounding environment, the moisture content of the air remains constant or decreases. If it is assumed unchanged, it can be obtained [6] 
In the hot summer, when temperature reaches the highest at noon, the green effect will lower the temperature significantly. Under green situation, outdoor temperature can reduce 6 degrees Celsius from the peak temperature, Then, 78 . 0 ' = Q Q Thus, air conditioning negative pressure reduction rate can approximately reach 22%. By comparing the bare walls and vertical green walls, it is easy to find the exterior wall after years of green by climbing plants reducing the energy consumption of the building significantly. Plants' canopy shade can reduce the building envelope, floors, surrounding environment and other objects for the absorption of solar radiation, reducing the surface temperature of the building. The physiological function of plants can increase humidity and reducing dust. It can also create a good micro-climate for the building and its surrounding environment which has a positive impact.
